Abstract: Background: Recently, organic synthesis using ionic liquids (ILs) via green approach has attracted considerable attention to address the problem associated with environmental pollution. Magnetization of ILs provides added advantages of separation by external magnet. This can be accomplished by incorporation of high-spin iron(III) in the form of tetrachloro or tetrabromoferrate(III). Thus, synthesis of novel magnetically separable ILs for organic transformations is highly desirable.
INTRODUCTION
Recently, organic synthesis via green approach has attracted considerable attention to address the problem associated with environmental pollution. In this connection, ionic liquids (ILs) are widely employed to develop clean and environmentally benign synthetic protocols. These multifunctional materials have unique switchable and designable properties like broad liquid range, negligible volatility, high ionic conductivity and high electrochemical and thermal stability [1] . Such interesting properties along with superior solvation ability of ILs have directed them to not only as alternative green reaction media but also highly proficient catalysts in organic transformations [2] . In addition, this advanced material is widely utilized in important energy (e.g., supercapacitors, lithium batteries, fuel cells and solar cells) [3a] , material sciences and engineering [3b] Magnetization of ILs by incorporation of high-spin iron(III) in the form of tetrachloro or tetrabromoferrate(III) fabricates an integrated multifunctional magnetic fluids. This type of iron-containing magnetic ILs (MILs) exhibit elevated single-ion magnetic moments with a strong response to magnetic fields. The magnetic behaviour of MILs has opened up its potential applications in magneto science and electrochromic switching [4a-e] . Since the discovery of MILs [5a-c] , this multifunctional material was successfully implemented as an absorbent for benzene emissions, sulphide (SO x ) extraction in gasoline, a greenhouse effect gas (CO 2 and SO 2 ) absorbent, extraction of DNA [6a-e] . In addition, very few reports are available in the literature for MILs as the catalyst and/or solvent in organic synthesis e.g., in Friedel-Crafts acylation [7a] The tetrahydrobenzo [b] pyrans are well-known biologically and pharmacologically potent heterocycles [9, 10] . 4H pyrans usually exhibit several drug activities such as spasmolytic, diuretic, anti-coagulant, anti-cancer, antianaphylactic, etc [9a-d] . Moreover, these moieties have also been applied in the treatment of several neurodegenerative disorders such as Alzheimer's disease, amyotrophic lateral sclerosis, Huntington's disease, Parkinson's disease, etc. [10] . Due to their broad applicability, several attempts [11a-p] have been made to access these important scaffolds. However, most of the catalysts are non-reusable and involved hazardous and volatile organic solvents to furnish the reactions and some of them are toxic nitrogenous bases [10] . Thus, there is a need to develop an efficient synthetic method to access these important bio-active moieties under mild conditions.
RESULTS & DISCUSSION
Initially, [AcMIm]FeCl 4 was prepared by the reaction of [AcMIm]Cl with equimolar anhydrous ferric chloride in dry methanol under inert atmosphere following our previously reported procedure. The obtained dark reddish brown viscous liquid was then characterized by various spectroscopic techniques and the resulted data were similar to our previous report. After synthesis and characterizations, we have employed the imidazolium based magnetic ionic liquid (MAIL) for the synthesis of tetrahydrobenzo [b] pyran derivatives. For this purpose, we have chosen the condensation of benzaldehyde, malonitrile and dimedone as the model reaction and found that MAIL efficiently catalyzed the reaction at room temperature under solvent-free condition providing 85% of 2-amino-3-cyano-4-phenyl-7,7-dimethyl-5-oxo- 4H-5,6,7,8-tetrahydrobenzo[b] pyran (1a) within 30 minutes (entry 1, Table 1 ). Next, the reaction conditions were optimized by altering the different reaction parameters such as the effect of solvent, reaction time and amount of catalyst etc. The results are summarized in Table 1 . Screening of different solvents revealed that the reaction in ethanol with 50 mg of MAIL gave the best result in terms of product yield (96 %) and reaction time (15 minutes). In absence of catalyst no desired product was formed (entry 7, Table 1 ).
Next, using this optimized the reaction condition we have prepared a series of functionalized 4H-pyran derivatives to explore the scope and generality of this methodology. All the reactions are very fast and completed with high isolated yields (90-98%) in a very short time period (15-20 min).
A number of electron donating and withdrawing groups were participated in this transformation without any electronic effect and furnished good yields of pyran products. Also, this reaction was successful in the presence of -o, -m and -p substituted aryl aldehyde and no such steric effects were found. The results are presented in Table 2 . After the completion of reactions, the products were isolated purified by recrystallization from hot ethanol. All the synthesized 4H-pyrans were recovered from the reaction mixture and recrystallized from hot ethanol. Initially, the formation of all the compounds was checked by melting point determination and then reconfirmed by 1 H NMR studies as all the compounds are reported in the literature.
The recyclability of [AcMIm]FeCl 4 was studied for the synthesis of 2-amino-3-cyano-4-phenyl-7,7-dimethyl-5-oxo- 4H-5, 6, 7, 8-tetrahydrobenzo[b] pyran (1a) . The recovered catalyst was consecutively recycled six times without appreciable loss of its catalytic activity in terms of product yield and reaction time (Fig. 1). 
EXPERIMENTAL SECTION

Preparation of [AcMIm]FeCl 4 Ionic Liquid
[AcMIm]FeCl 4 was synthesized by treating [AcMIm]Cl with equimolar anhydrous iron(III) chloride in anhydrous methanol under inert atmosphere at room temperature for overnight. After evaporation of methanol, the [AcMIm]FeCl 4 was obtained. Typically, a mixture of N-methylimidazole (1.36 gm, 16.5 mmol) and chloroacetic acid (1.42 gm, 15 mmol) was heated at 80°C under solvent-free condition for 4h. After that, the reaction mixture was cool down to room temperature and washed well with diethyl ether to remove the unreacted N-methylimidazoles and then completely dried under high vacuum at 60°C. The as-prepared product was 
as Catalyst
A mixture of benzaldehyde (1 mmol, 106 mg), malononitrile (1 mmol, 66 mg), dimedone (1 mmol, 140 mg) was stirred with [AcMIm]FeCl 4 (50 mg) in 1 ml of ethanol at room temperature for 15 minutes (TLC monitored). The product was precipitated after the completion of the reaction. Subsequently, little EtOH (2ml) was added to dissolve the IL and then filtered off the precipitate. The filtrate containing IL was evaporated under reduced pressure and washed well with ethyl acetate using an external magnet and dried prior to a subsequent run. The crude solid product was purified by recrystallization to yield pure 2-amino-3-cyano-4-phenyl-7,7-dimethyl-5-oxo- 4H-5,6,7,8-tetrahydrobenzo[b] pyran (1a, 280 mg, 95% 27.5, 29.4, 32.6, 36.7, 41.0, 50.8, 59.3, 114.0, 120.7, 127.3, 128 .0 (2C), 129.1 (2C), 145.4, 159.3, 163.4, 196.4 . 
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